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invention relates to 
indistinguishable from genomic RNA and ONA of lymph., 
denopatny- associated virus UAV), a process for their 
preparation and their uses. It relates more particularly 
to stable probes including a Ona sequence which can oe 
used for the detection of the lav virus or related viruses 
or ONA proviruses in any medium, particularly biological 
samples containing any of them. The invention also relates 
to polypeptides. whether glycosylated or not. encoded by 
said ONA sequences. 

Lymphadonopathy-associatod virus (LAV) is a human 
retrovirus first isolated from the lymph node of a homo- 
sexual patient with lympnadenopa thy syndrome, frequently a 
prodrome or a benign form of acquired immune deficiency 
syndrome (AIOS). Subsequently other lav isolates ^vfe^aeen ^ 
recovered from patients with A I OS or pre-AlOS. All availa- 
ble data are consistent with the virus being the causative 
agent of AIOS. 

A method for cloning such ONA sequences has alrea- 
dy been disclosed in British Patent Applica tion. Nr . 
84 23839, filed on September 19. 1964. Reference is nere- 
after made to that application as concerns subject matter 
in common with the furtner 'improvements to the invention 
disclosed herein. 

The present invention aims at providing additional 
new means which - s ho ul d not only a ls o be useful for tne 
detection of lav o4 related viruses / (hereafter mot *£ 
generally referred to as 'UV virum^^.&f^ 
more versatility , oa rticula rly in detecting specific parts 

of the genomic JHn of said viruses whose expression pro- 
A 

ducts are not always directly detectable by immunological 
method s . 

The present invention further aims at providing 



polypeptides* containing sequences in common with polypep- 
tides encoded by the lav genomic RNA. it relates even more 
particularly to polypeptides comprising antigenic deter- 
minants included in the proteins encoded and expressed by 
the LAV genome occuring in nature. An additional object of 
the invention is to further provide means for the 
detection of proteins related to LAV virus, particularly 
for the diagnosis of AIOS or pre-AlDS or. to the contrary, 
for the detection of antibodies against the LAV virus or 
proteins related therewith, particularly in patients 
afflicted with AIOS or pre-AI0$ or more generally in 
asymtomatic carriers and in blood - rela ted products. 
Finally^ the invention also aims at providing immunogenic 
polypeptides. and more particularly protective 
polypeptides for use in the preparation of vaccine 

compositions against AIDS or related t^^^HH^ 

A 

The present invention relates to additional Ona 
fragments. hybridizable with the genomic Rna of lav as 
they will be disclosed hereafter, as well as with additio- 
nal cONA variants corresponding to the whole genomes of 
LAV viruses. It further relates to ONA recombinants con- 
taining said ONAs or cDNA fragments. 

The invention relates more particularly to a cOna 
variant corresponding to the whole of lav retroviral 
genomes, which is characterized by a series of restriction 
sites in the order hereaft-er (from the 5' end to tne 3 
end) . 

The coordinates of the successive sites of tne 
whole LAV genome (restriction map) are indicated hereafter 
too. with respect to the Hind III site (selected as of 
coordinate 1) which is located in the R region, rn* 
coordinates are estimated with an accuracy of t 200 bp : 
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optionally contains an additional Hind III approximately 
at the 5 550 coordinate. 

Reference is further made to fig. 1 which shows a 
more detailed restriction map of said whele^ONA (AJ19) 

An even more detailed ^ u cf e otidi e sequence of a 
preferred ONA according to the invention is shown in 
4-12 hereafter. 4 

The invention further relates to other preferred 
ONA fragments which will be referred to hereafter. 

Additional features of the invention will appear 
in the course of the non-limitative disclosure of additio- 
nal features of preferred ONAs of the invention, as well 
as of preferred polypeptides according to the invention. 
Reference will further be had to the drawings in whicn : 

fig. 1 is the restriction map of a complete lav genome 
(Clone AJ19) ; 

figs. 2 and 3 show diagramma t ically parts of the tnree 
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possible reading phase, 0 f lav genomic UNA , including the 
open reading frame. (OAF) apparent in each of said reading 
phase* : 

0 - 'i9.. 4-ia snow the successive %tf&g& k9 „ qu . nce , of 

£ 5 a complete LAV genome. The possible sequence, in 

A r#1 * t ^^ th# thr " P ° ,,lbl * r " dln * P»» — Elated to 

& the m. c leo ti ais sequences snown are also indicated ; 

- figs. 13-18 reiterate the sequence of part of the lav 
£ 9*nome containing the gene, codino for the ZtfSggU pro . 

^ 10 fin., with particular box.d % . quinces* which cor- 

respond/ to groups which normally carry glycosyl groups. 

The sequencing and determination of sites of oar- 
ticular interest *•* carried out on a phage recombinant 
corresponding to A J 1 9 disclosed in the abovesaid British 
U Patent application Nr. 8* 23839. A method for preparing it 
is disclosed in that application. 

The whole recombinant phage ONA of clone AJ19 
(disclosed in the earlier application) was sonicated 
according to the protoj^of DEININGER ( 1983). Analytical 
ft, 20 8ioch.m. 129. 216. «*r ONA was repaired by a Klenow 

reaction for 12 hours at 16*C. The ONA was electrophoresed 
through 0.8 Z agarose gel and ONA in the size range of 
300-600 bp was cut out and electroeluted and precipitated. 
Resuspended ONA ( in 10 m „ Tris. pH 8 : 0 . 1 mM E0TA) was 
25 ligated into Hl3mp8 RF ONA (cut by the restriction enzyme 
$ Srnaj. and subsequently alkaline phosphatodl. using Tt ona- 

£ and RNA-lig,„, (Maniatis ^ «t al ( 1982) - Molecular 

cloning -. Cold Spring, Harbor Laboratory). An£. coli 
strain designated as TGI was used for further study. This 
strain has the following genotype : 

Alac pro, supE. th i . F ° t r a 03 6 . proAB. lacl". ZAMlS.r" 

This cali TGI strain has the peculiarity of 

enabling recombinants to be recognized easily. The Blue 

colour of the cells tranifected with plasmids whicn did 
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not r. combine with , fragment of LAV ONA i, „ 0 t modified. 
To th. contrary cell, tr.nsf.ct.d by , recombinant plasmid 
containing a LAV ONA fragment yi.ld whit, colonies. The 
technique which was used it disclosed in G.n. (,9031. ^ 

tot. 

Thii strain was transformed with th* ligation mix 
using th* Hanahan method (Hanahan 0 (1983) J. Mol. Biol. 
166. 557). Calls w.r. plated out on t rypt on.- aga ro s e plate 
with IPTG and X-g.l m SO ft agaro,.. Whit, plaque, were 
either picked and screened or screened directly ^n 
using nitrocellulose filters. Their ONAs were hybridise 
with nick-tran,lated^£NA inserts of pucia Hind in 
subclone, of *J19. permitted the isolation 1 of tne 

Plasmids or subclones of A which are identified in the 
table hereafter. In relation to this table it should also 
be noted that the designation of each plasmid is followed 
by the deposition number of a cell culture of £. eon tgi 
containing the corresponding plasmid at the "Collection 
Nationale des Cultures de Micro-organismes" (C.n. Cm.) 0 f 
the Pasteur Institute in Paris, France. A non-trans formed 
TGI cell line was also deposited at the CM. CM. under Nr. 
1-364. All these deposits took place on November 15. 1984. 
The sizes of the corresponding inserts derived from tne 
LAV genome have also Been indicated. 
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TABLE 

Essential ^titurts of th# recombinant pla 

pJt9 - i plasmid (1-365) 0.5 kD 

Hind III - Sac I - Mind III 

PJ19 - t7 plasmid (1-367) 0.6 kb 

Hind HI - Pst 1 - Hind III 

PJ19 - 6 plasmid (1-366) 1.5 kb 

Hind III ( 5 ' ) 

Sam HI 

Xho t 

Kpn I 

Bgl II 

Sac 1(3') 

Hind III 

PJ19-13 plasmid (1-368) 6.7 kb 

Hind III ( 5 ' > 

Bgl XI 

Kpn I 

Kpn I 

Geo RI 

Eco RI 

Sal I 

Kpn I 

Bgl 1 1 

Bgl II 

Hind 111(3) 
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Positively hybridizing M13 phage plates were grown 

up for 5 hours and the single- stranded ONAs were 
extracted . 

M13mp8 subclones of AJ19 ONAs were sequenced 

e t a l (Sang e r 'et al (1 977 ). Proc. Natl. Acad. Sci. 

USA. ]± 3463 and^3^ cloning and sequencing handbook, 

AM6RSHAM (1 983 ). irmr- 1 7 -mer oligonucleotide primer 
a- SdATP UOOCi/mmol. AME R SHAM ) , and 0.5X-5X buffer 
gradient gels (Biggen M.O. et al M983). Proc. Natl. Acad. 
Sci. USA. JLa. 3963) were used. Gels were read and put. into 
the computer under the programs of Staden (Staden a . 
( 1 982). Nucl. Acids Res. JJL. 473 1). All the approonate 
references and methods can be found in the AMERSham mio 
13 cloning and sequencing handbook. 

The complete sequence of AJ19 was deduced from the 
experiments as further disclosed hereafter. 

Figs. 4-12 provide the ONA n ueloov t^^- sequence of 

A 

the complete genome of LAV. The numbering of tne 

20 nucleotides^starts from a left most Hind III restriction 

site ( 3 A AC . , )' of the restriction map. The numoering 

occurs in tens whereby the last zero number of each of tne 

numbers occuring on the drawings is located just oelow tne 

\^i££ C i£/ 0tid# corresponding to the nucleotides designated. 

' 1 • • • tn * nucleotide at position 10 is T. the nucleotide at 
A 

position 20 is C, etc.. 

.fe^ Above each of the lines of the successive nucleo- 
tide sequences there are provided, three lines of single 
letters corresponding to the amino a cid sequence deduced 
from the ONA sequence (using the genetic code) for eacn 
the three reading phases, whereby said single letters Nve 
the following meanings. 
A alanine 
R arginine 
35 K: lysine 

M : histidine 
C : cysteine 
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M : methionine 
W : tryptophan 
F : phenylalanine 

Y : tyrosine 
L : leucine 

V valine 

I isoleucine 
G : glycine 
T : threonine 
S : serine 
E : glutamic acid 
0 : Aspartic acid 
N : asparagine 
Q : glutamine 
P proline. 

The asterik signs " * " correspond to stop codons 
(i.e. TAA , TAG and TGA) . 

^C4^£e^r^^l^ Ttiri9 »oove the first line of the Ona 
n o c l eo tidie sequence of fig. S^ tn « three reading phases 
are respectively marked "1". "2", "3", on the left 
handside of the drawing. The same relative presentation o£ 
the three t ha o r it ical reading phases is then used *ii — o w or 
the a uoo e asiv e s lines of the LAV n u c T ee ti d ie sequence. 

Figs. 2 and 3 provide a diagrammatized represen- 
tation of the lengths of the successive open reading 
frames corresponding to the successive reading phases 
(also referred to by numbers " 1 * . "2" and "3" appearing m 

-the left handside part of fig. zy. The relative positions 

/i 

of /> th iL s f opfn reading frames t ORF ) with respect to the 
n u cl e oti d i e structure of the LAV genome is referred to oy 

A 

the scale of numbers representative of the respective 
positions of the corresponding nucleotides in the Ona 
sequence. The vertical bars correspond to the positions of 
the corresponding stop codons. 
1 ) The "gag gene' (or OffF-oaa) 

The "gag gene" codes for core proteins. 
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Particularly it appears that a genomic fragment (ORF- gag , 
thought to cod. for th. core antigen, including the p25) 
P18 and pi3 protein, i, located between ^^^^ 

P ^i^ 236 (Starti ^ "A GCG. GAG f) and 

nueleotidie- position 1759 (ending by CTCG TCA Caa 3). The 
structure of the peptides or proteins encoded by parts of 
said ORF is deemed to be that corresponding to phase 2 

The methionine -am i ne a ci d 'M' coded by the a T G at 
position 260-262 i, the probable initiation methionine of 
the gag protein precursor. The end of ORF-gag and 
accordingly of gag protein appears to be located at 
position 1759. 

The beginning of p25 protein, thought to start bv 



i s 



a m in oaci d sequence 
tn « nucl eo YA d T h o sequence 
starting at position 636. 



by 



a P-I-V-Q-N-t-Q-G-Q-M-V-H 
thought to be coded for 
CCTATA . . 

Hydrophilic peptides in the gag open reading frame 
are identified hereafter. They are defined starting from 
a m m oe eid 1 » Met (M) coded by the ATG starting from 250-2 
in the LAV ONA sequence. 

Those hydrophilic peptides are 

12-32 am i noa eid s inclusive 

A 

37-46 
49-79 
80-133 
156-163 
178-188 
200-220 
226-234 
239-264 
288-33 1 
332-36 1 
377-390 
399-432 
437-484 
492-498 
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The invention also relates to any combination of 
these peptides. 

2) The -aol gene' fo r OgF-ool) 

Fi9 *' ^'^ZivJ&^U* 0 " that th# ° NA fra 9 m « n *» 
extending from n ucleotide position 1355 (starting with 

5 TTT TTT ....3' to nu^ e ^t^ie position 5086 is thought 
to correspond to the pol gene. The polypeptide structure 
of the corresponding polypeptides is deemed to be that 
corresponding to phase 1. It stops at position 4553 (end 
by 5 ' G GAT GAG GAT 3 ' ) . 

These genes are thought to code for the virus 
polymerase or reverse transcriptase. 

3 ) The envelope oene (or 0 ft F - on v ) 

The ONA sequence thought t % UJ £j£2fc^ envelope 
proteins is thought to extend from nu c l eo ti d e position 
5670 (starting with 5 AAA GAG GAG A.... 3') up to nucleo- 
" t i^cj position 8132 (ending by ....A ACT AAA Gaa 3 ). 
flolfr pe ffTg d i c structures of sequences of the envelooe 

A 

protein correspond to those read according to the "pnase 
3 " reading phase. 

Tn# s ?i rt of env transcription is thought to be at 
the level of t>r ATG codon at positions 5691-5693. 

Additional ■ f e at u r e- of the envelope protein coded 
by the env genes appear on figs. 13-18. These are to be 
considered as paired figs. 13 and 14 ; 15 and 16 ; 17 and 
1 8, respectively . 

It is to be mentioned that because of format 
difficulties / 

Fig. 14 overlaps to some extent with fig. 13^ 

Fig. 16 overlaps to some extent with fig. 15^- 

Fig. 18 overlaps to some extent with fig. 17. 

Thus for instance j figs. 13 and 14 must be con- 
sidered together. Particularly the sequence shown on tie 
first line on the too of fig. 13 overlaps witnt-.e 
sequence shown on the first line on the top of fig. i* : -> 
other words^ the starting of the reading of the successive 
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sequences of the env gene as represented in fig,. 13 . 18 
involves first reading the first line at the top of fig. 
13 then proceeding further with the first Uni of fig. 
On. then riturns to the beginning of the sseond. Xln# of 
fig. 13. then again further PT°ceed with the reading 0 f 
the fcond lin. of page 14. efe^. Th# sam# obs.rvation, 
then apply to the reading of the paired figs. 15 and 16. 
and paired figs. 17 and 18. respectively. 

The locations of n ^^/^}^ toitopes are further 
apparent in figs. i 3 -, 8 . Ke T e r^nV e is more particularly 

IwZu ***** 9r ° UPS ° f 1 ' tt * rs deluded in the 

aminoeeid- sequences of the envelope proteins treading 
phase 3) which can be designated generally by the formula 
N-X-S or N-X-T, wherein X i, any other possible eSelic^ 
Thus^the initial protein product of the env gene in*a gly- 
coprotein of molecular weight in excess of 91.000. These 
groups are deemed to generally carry glycosylated groups. 
These N-X-S and H - X - T ^^ u PJ^ t h attached glycosylated 
groups form together h^off hy lic regions of the protein 
and are deemed to be located^at the periphery of and to be 
exposed outwardly with respect to the normal conformation 
of the proteins. Consequently, they are considered as being 
epitopes which can efficiently be brought into play in 
vaccine compositions. 

The invention thus concerns with more particulari- 
ty peptide sequences included in the WM.ytTtVtX^ and 
• xcizable therefrom (or having the same 
ture). having sizes not exceed ing"^ ^™dks.. 

Preferred peptides of this invention (referred to 
hereafter as a. b. c. d, e. f/ir«i deemed to correspond to 
those encoded by the nucleotide sequences which extend^ 
respectively, between the following positions : A 

a) from about 6095 to about 6200 

b) " " 6260 " ' 6310 
O " " 6390 " * 6440 
d> " " 6485 " * 6620 
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•) ' * 6860 ' ' 6930 

*> " - 7335 " - 7630 

Other hydrophilic ptptidtsin the tnv open reading 
frame are identified her ea f ter . XtZf a re defined starting 
from A 

aminoacid 1 » lysine (K) coded by the AAA at position 

5670-2 in the LAV ONA sequence. 

These hydrophilic peptides are 

6~23 imrnoacidT inclusive 
1 

63-78 

8 2-90 

97-123 
127-183 
197-201 
239-294 
300-327 
334-381 
397-424 
466-500 
510-523 
551-577 
594-603 
621-630 
657-679 
719-758 
780-803 ' 

The invention also relates to any combination of 
these peptides. 
4) The flthir npp 

The invention further concerns ONA sequences wni-n 
provide open reading frames defined as 0RF-Q, 0RF-R and as 
" 1 * . "2", *3", *4", "5", the relative position of *n::n 
appears more particularly in figs. 2 and 3. 

These ORFs have the following locations : 
0RF-Q phase 1 start 4478 stop 5086 

ORF-R " 2 8249 " 8896 
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0«-1 * ' ' 5029 • 5316 

0RF -2 " 2 * 5273 - 5515 

0»F-3 ' 1 • 5383 • 5616 

0RF ~* " 2 - 5519 " 5773 

5 ORF-5 ' 1 • 7965 - 8279 

The LTR (long terminal repeats) can be defined as 
lying between position 8560 and position 160 (end exten- 
ding over position 9097/1). As a matter of fact the end of 
the genome is at 9097 and. because of the LTR structure of 
10 the retrovirus. links up with the beginning of the 
sequence : 

Hind III 
CTCAATAAAGCTTGCCTTG 

n 

9097 1 

The invention concerns more particularly all trie 
ONA fragments which have been more specifically referred 
to hereabove and which correspond to open reading frames. 
It will be understood that the man skilled in the art will 
20 be able to obtain them all, for instance by cleaving an 
entire ONA corresponding to the complete genome of a lav 
species, such as by cleavage by a partial or complete 
digestion thereof with a suitable restriction enzyme and 
by the subsequent recovery of the relevant fragments. The 
different DMAs disclosed in the earlier mentioned Britisn 
Application can be resorted to also as a source of sui- 
table fragments. The techniques disclosed hereabove for 
thm isolation of the fragments which were then included n 
the plasmids referred to hereabove and which were tr*en 
used for the ONA. sequencing can be used. 

Of course other methods can be used. Some of tn e m 
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have _ been ^ i ^OTof Sn the earlier British Application. 

A LryAcL^ 



'jT r e f e rence it for ins t a n c e made to the following methods 

a) 1)na can be transfected into mammalian cells 
35 with appropriate selection markers by a variety of te:- 

nniques. calcium phosphate precipitation, polyethyie-e 

A 
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glycol, protopla st- fusion . etc.. 

b) ONA fragments corresponding to genes can be 
cloned into expression vectors for £. col^ . yeast/ or 
mammalian cells and the resultant proteins purified. 

c) The provival ONA can be * shot -gunned - (frag- 
mented) * into procaryotic expression vectors to generate 
fusion polypeptides, %WSm bin a nt ^ producing ant igenica lly 
competent fusion proteins can be identified by simoiy 
screening the recombinants with antibodies against lav 
antigens 

The invention also relates more specifically to 
cloned probes which can be made starting from any ona 
fragment according to this invention, thus to recombinant 
ONAs containing such fragments, particularly any plasmids 
amplifiabie in procaryotic or eucaryotic cells and carry- 
ing said fragments. 

Using the cloned ONA fragments as a molecular hy- 
bridization probe - either by marking with radionucleo- 
tides or with fluorescent reagents - LAV virion RNA may oe 
detected directly in the blood, body fluids and blood 
products (e.g. of the f a c t o r s , such as 

Factor vttl concentrates) an/ vaccines , i.e. hepatitis 8 
vaccine. It has already been shown that whole virus can be 
detected in culture supernatants of LAV producing cells. A 
suitable method for achieving that detection comprises 
immobilizing virus o n t o _*a-ro~ a support, e.g. nitrocellulose 
filters, etc.. disrupting the virion^ and hybridizing with 
labelled (radiolabeled or "cold" fluorescent- or 
enzyme-labelled) probes. Such an approach has already been 
developed for Hepatitis 8 virus in peripheral blood 
(according to SCOTTO J. et al. Hepatology (1983). 3. 
3 79 - 38* > . 

Probes according to the invention can also be used 
for rapid screening of genomic ONA derived from the tissue 
of patients with lav related symptomj/to see if the or:- 
viral ONA or RNA is present in host tissue and other 
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tissues . 

OnrtfLuM, A m-th ° d Which can b# us « 'or such screening 
the following ,t.p. : extraction of ONA from ti,- 
r«»triction enzyme cleavage of saidONA. electro- 
phoresis of th. fragments and Southern trotting of genomic 
ONA from tissues^subsequent hybridization with labelled 
clon.d LAV provival DMA. Hybridization jjl ill* can also Be 
used . 

Lymphatic fluids and tissues and other non - lymph a - 
txc tissues of humans, primates and other mammalian 
species can also be screened to see if other e^l£^%£& 
related retrovirus exist. The methods referred ^to here- 
above can be used. although hybridization and washings 
would be done under non-stringent conditions. 

The ONA according to the invention can^e used 
for achieving the expression of LAV viral antigens 
for diagnostic purposes. 

The invention also relates to the poly peo t id e s 
themselves which can be expressed by the different Onas of 
the inventions. particularly by the ORFs or fragments 
thereof, in appropriate hosts, particularly procaryotic or 
•ucaryotrc hosts. after transformation thereof with a 
suitable vector previously modified by the corre spond l ng 
ONAs. 

These polypeptides can be used as diagnostic 
tools. particularly for tfve detection of antibodies in 
biological media. particularly in sera or tissues of 
persons afflicted with pre-Alos or AtOS. or simpLy 
carrying antibodies in the absence of any apparent 
disorders. Conversely the different peptides according to 
this invention can be used themselves for the production 
of antibodies. preferably monoclonal antibodies specific 
of the different peptides respectively. For the production 
of hybridomas secreting said monoclonal antiboaies / 
conventional production and screening methods are used/ 7 
These monoclonal antibodies, which themselves are part of 
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the invtntion^ then provide very useful tools for the 
identification and even determination of relative 
proportions of the different polypeptides or proteins in 
biological samples, particularly human samples containing 
LAV or related viruses. 

Thus^, all of the above peptides can be used in 
diagnostics as sources of immunogens or antigens free of 
viral particles, produced u s ing non-permi s si ve systems, 
and thus of little or no bioha*ard risk. 

The invention further relates to the hosts (proca- 
ryotic or. eucaryotic cells) which are transformed by the 
above — mentioned recombinants and which are capable of 
expressing said ONA fragments. 

Finally^ it also relates to vaccine compositions 
whose active principle is to be constituted by any of the 
expressed antigens, i.e. whole antigens, fusion polypep- 
t^oro^op.pt^ in association with a .uxt.oi. 

pharmicfutiual o# physiologically acceptable carrier 

A 

Preferably / the active principles to be considered 

in t d^C^t *&LJt n * iSt ° f th# P^P****** containing less tnan 
250 ae u noe oid units, preferably less than 150 as deducible 
-*-e-r~ the complete e /o n omas of LAV , and even more preferably 
those peptides which contain one or more groups selected 
from N-X-S and N-X-T as defined above. Preferred peptides 
for use in the production of vaccinating principles are 
peptides (a) to (f) as defined above. By way of example 
hiving no limitative character. there may be mentioned 
that suitable dosages of the vaccine compositions are 
those which enable administration to the host, 
particularly human host^ ranging from to to 500 micrograms 
per kg, for instance 50 to 100 micrograms per kg. 

Ef>T the purpose of clarity, figs. 19 to 26 are 
added, g e rf ere no e— may be made thereto in case of difficul- 
ties of reading blurred parts of figs. 4 to 12 
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Needless to say that figs. 19-26 an merely a 
reiteration of the whole ONA sequence of the LAV 

Finally / the invention also concerns vectors for 
the transformation of eucaryotic cells of human origin, 
particularly lymphocytes, the polymerases of which are 
capable of recognizing the LTPs of LAV. Pa rt icula r ly y s a id 
vectors are characterized by the presence of a lav ltr 
therein, said LTR being then active as a promoter enabling 
the efficient transcription and translation in a suitable 
host of the above def mtd^^i ONA insert coding for a 
determined protein placed under its controls. 

Needless to say that the invention extends to ail 
variants of genomes and corresponding ONA fragments (ORFs) 
having substantially equivalent properties, all of said 
genomes belonging to retroviruses which can be considered 
as equivalents of LAV. 
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1. A ONA fragment of LAV extending from nucleotide 
position 236 to nucleotide position 1759. 

2. A ONA fragment of LAV Extending from nucleotide 
position 1353 to nucleotide position 5086. 

3 . a ONA fragment of lVv extending from nucleotide 
position 56T0 to nucleotide p/sition 8132. 

4. A vector containi/g a ONA fragment according to 

any of claims 1 to 3 . 

3 Peptide corresponding to any of those encoded 
by tn. nucleotide s.du/nces which extend respectively 
between the following positions 
a) from about 6093 to a^out 6200 

6310 
6tt0 
6620 
6930 
7630 

characterized by a sequence of ammo- 
LAV ONA the terminal aminoacids of 
blowing positions with respect 
lysiW tpos^J^T 1) coded by the AAA at position 
i \/e l^/na. 

inclusive 



b) 
c) 
d ) 
e> 
f ) 
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621-630 * 

637-679 * 

719-758 * 
5 780-803 " 

or any combination of these /peptides 

7. Peptide corresponding to the ammoacid 
sequences deducible frcU LAV QNA and the terminal 
aminoacids of which arJ positionned at the positions 
10 hereafter counted from trie Met at position 1 coded by the 
ATG sequence at nucleotide positions 260-2 : 

12-32 aminoacid s/ inclusive 



IS 
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30 



37 


-46 


49 


-79 


88 


-153 


158 


-165 


178 


- 1 88 


200 


-220 


226 


-234 


239 


-264 


288 


-331 


352 


-361 


377 


-390 


3 9 9 - k\t 


437 


-464 


492 


-498 
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tpt ides . 

neans containing any of the Ona 
Cairns 1 to 3. 
fic means containing any of the peptides 
of any of claims k to 6 . 

10. Viccine compositions containing any of t*e 
peptides according to any of claims 4 to 6 in association 
with a pharmiceut ica 1 vehicle. 






ABSTRACT 



This invention is in the field of lymphadenopathy, 

to detect the presence of DNA, RNA or antibodies of the 
lymphadenopathy retrovirus associated with the acquired immune 
deficiency syndrome or of the lymphadenopathy syndrome by the 
use of DNA fragments or the peptides encoded by said DNA 
fragments. The invention further relates to the DNA fragments, 
vectors comprising them and the proteins expressed. 




